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2. Method 
Study area: The study area, the Shavur plain, is located in the 
Khuzestan province in the southwest of Iran, between latitudes 31° 
00' 30" N- 32° 30' 00"N and longitudes 48° 15' 00" E- 48° 40′40" E 
with an area of 774 km2.The summary of parameters that used in this 
study is shown in table 1. 
Table 1. Summary of used parameters in this study (256 points) 
Parameters  minimum maximum
pH (H2O)  7.9 8.32
Gypsum (%)  0 2.94
CaCO3 (%)  17.74 39.16
Soil depth  150 200
Texture soil  7.2 9.75
Salinity and alkalinity EC (ds/m) 1 62.98ESP (%) 1 49.99
Wetness Groundwater depth (cm) 0 200
pigment depth (cm) 0 100
Topography Primary slope (%) 0 3.5
Secondary slope (%) 0 1.5
Micro-relief (cm) 0 45
 
2.1. FAO method: In this method each parameter used in the land 
suitability analysis is ranked between a minimum and maximum 
value (usually between 0 and 100) according to the Sys Table (Sys et 
al., 1993). To determine different characteristics and land indexes the 
following equation was used: 
....
100100100min
 CBARI  
Where, minR  is a parameter with a minimum rank and A, B, C …are 
parameters rank influencing the land suitability. Finally land 
suitability classes are calculated with the plant requirements tables 
introduced by Sys et al., (1993). 
2.2. Fuzzy- AHP method 
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1. Introduction 
Land suitability analysis is the process of assessing land performance 
when used for specific purposes. There are several established 
techniques for land suitability evaluation. One of these methods is 
Fuzzy-AHP (Analytical Hierarchy Process). This study was 
conducted to perform land suitability analysis for barley in the 
southwest of Iran, and evaluate the performance of the Fuzzy-AHP 
approach compared to the FAO method. 
3. Results  
Table 2. Obtained weights for each parameter in the AHP method 
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Fig 2. Land suitability maps for FAO method (left) and fuzzy-AHP (right) 
4. Discussion 
Results show that Fuzzy-AHP has a higher accuracy than the FAO method 
(Table 4). With Fuzzy-AHP 15 out of the 20 reference fields are assigned to 
the correct class, while the FAO method only classifies 5 fields correctly. In 
general, the Fuzzy-AHP method performs better than the standard FAO 
method for land suitability analysis.  
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1 1.9 62 N N N 11 1.5 68.8 N N N 
2 3.5 29.2 S2 S2 S2 12 4.5 8.8 S1 S1 N 
3 2.3 53.2 S3 S3 N 13 4 20 S2 S1 N 
4 2.6 47 S3 S3 N 14 4.7 6 S1 S1 S2 
5 2.5 48.2 S3 S2 S2 15 4.2 14.4 S1 S1 S3 
6 4.6 7 S1 S1 S3 16 4.3 13.6 S1 S1 S3 
7 3.9 20.4 S2 S2 N 17 4.7 4.4 S1 S1 S2 
8 1.7 64.4 N N N 18 4.2 15.8 S2 S1 S2 
9 4.5 8.8 S1 S1 S2 19 3.4 31 S2 S2 N 
10 4.6 6.6 S1 S1 S3 20 3.9 20.4 S2 S1 N 
Method Results 
FAO 
30% moderately suitable (class S2) 
24% marginally suitable (class S3) 
46% not suitable (class N) 
Fuzzy-AHP 
44% highly suitable (class S1) 
22% moderately suitable (class S2) 
6% marginally suitable (class S3) 
28% not suitable (class N) 
based on the table of Sys (1993) the corresponding class of each point was 
specified, and compared with the classes obtained classes with the FAO and 
Fuzzy-AHP methods (Table 4). 
Table 4: Comparison of results of Fuzzy-AHP and FAO methods based 
on the observed yields in the field 
The Fuzzy AHP presented here 
is divided into five stages. These 
stages are summarized in figure 
1.  
Linear membership function is 
used to prepare fuzzy maps. 
Next, the AHP method is used 
for overlying and preparation of 
the land suitability map. 
 
Fig 1. Fuzzy AHP procedure  
The Kappa coefficient of 0.31 
between the Fuzzy-AHP and the 
FAO map shows a poor agreement 
between the two methods. In order 
to evaluate the performance of 
thetwo methods, 20 cultivated fields 
were randomly selected and the 
yields of irrigated barley were 
measured. Then the in yield 
difference with the potential yield 
(5Ton/h) was obtained. Finally, 
 
Table 3: Land suitability classes for 
Fuzzy-AHP and FAO methods 
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